Introduction
Therapeutic cooling is discussed as strategy for brain protection after stroke [1] [2] [3] . The effects of this hypothermia are widely studied in laboratory trials and animal studies [4, 5] . For the lowering of brain temperature selective and whole body cooling as well as invasive and non invasive methods are described [5] [6] [7] . Intra vascular cooling is a promising technique for fast lowering of the body temperature. To bring this method into clinical practice, a special catheter for local brain cooling is being developed.
Methods
A strategy for intra vascular cooling is the infusion of cold saline into the inferior vena cava. To hold a temperature level of 30-32 degrees after infusion, a catheter with circuit cooling can be used. Such a catheter was tested in a flow phantom simulating a vascular system of the human body. The catheter was placed in the feeding tube and connected to a 4 degrees cold water circuit. The temperature change of the blood simulating media was measured right after the catheter tip. Inside the phantom three temperature sensors were placed in the tissue simulating gelatin. The same trials were repeated using a fresh porcine kidney as the tissue phantom.
Results
The temperature of the streaming blood media during phantom test could be lowered by the cooling catheter from 37 to 32 degrees by circuit cooling. The change of temperature inside the gelatin phantom was from 36 to 35 degrees. During the kidney trials the temperature change in the blood simulating media caused by the catheter was 8 degrees. The kidney tissue could be cooled to 33 degrees in 20 minutes by circuit cooling.
Conclusion
By using the catheter with circuit cooling an adequate cooling time can be reached. The temperature of the following tissue can be managed by variation of flow parameters. Based on the testing of the catheter, now the dimensions and flow rates can be optimized.
